Inhibition of gp130 signaling in breast cancer blocks constitutive activation of Stat3 and inhibits in vivo malignancy.
The cytokine receptor gp130 is the common signaling subunit of receptors used by the interleukin (IL)-6 cytokine family. gp130 is widely expressed in breast cancer cell lines and primary tumors. The role of gp130 in breast cancer in vivo is unknown. To study the effect of gp130 inhibition in breast cancer, endogenous gp130 signaling in breast cancer cell lines was blocked with a dominant-negative gp130 protein (DN gp130). DN gp130 inhibited constitutive Stat3 activation in breast cancer cells. Both gp130 and epidermal growth factor receptor (EGFR) have been implicated in constitutive Stat3 activation in breast cancer. There are known physical and functional interactions between gp130 and EGFR. Consistent with this, we show that DN gp130 inhibits signaling downstream of the EGFR in breast cancer cells. The effect of DN gp130 on breast cancer in vivo was assessed with an orthotopic nude mouse model. DN gp130 MDA-231 cells had markedly decreased engraftment, size, and metastasis compared with control cells. These results are particularly striking considering that DN gp130-expressing breast cancer cells grow faster in vitro. We hypothesized that DN gp130 expression results in inhibition of invasion and metastasis in vivo. Marked angiogenesis was present in tumors from control animals and was absent in tumors from DN gp130 animals. We additionally show that tissue inhibitor of metalloproteinase-3, an inhibitor of tumor invasion and angiogenesis, is up-regulated in both MDA-231 DN gp130 cells and tumors. These results, in light of the availability of several potential pharmacological inhibitors of gp130, suggest novel approaches to breast cancer therapy.